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well as slight increase in mitochondrial mass was also observed. In
addition, mitochondria of cells exposed to TNF-alpha form tubular
structures and their localisation was mostly perinuclear. Thus, an
observed stimulatory effect of TNF-alpha on mitochondrial metabolism
most likely reﬂects increased amount of mitochondria rather than
activation of biochemical processes per se. These observations are
paralleled with TNF-alpha‐induced mitochondrial biogenesis, as it
was suggested elsewhere. It could be a mechanism which is activated
to prevent TNF-alpha induced cell death, unless a proapoptotic action
of this factor would overwhelm its prosurvival activity.
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Mitochondrial protein synthesis is necessary for supplying essential
subunits of the oxidative phosphorylating (OXPHOS) system. Many
factors involved in this process have unknown functions, yet increasing
numbers ofmitochondrial diseases are found to be caused bymutations
in these factors. By understanding how their presence or absence
impacts mitochondrial processes we gain insight into the pathological
processes of mitochondrial disorders. Mitochondrial translation opti-
mization factor 1 (Mto1) is a highly conserved mitochondrial protein
which in yeast is involved in mitochondrial tRNA processing [1], but its
function in mammalian mitochondria is unclear. Recently, Mto1 has
been identiﬁed as a cause of mitochondrial disorders in humans [2].
To study the global effect of Mto1 deﬁciency on mitochondrial
processes we used Mto1 knockdown mouse embryonic ﬁbroblasts.
We compared cells grown in high glucose media as well as in
galactose media, which forces respiration. Our data indicate that
Mto1 deﬁciency causes reduced steady state levels of proteins
involved in several mitochondrial processes such as mitochondrial
ribosomal components, OXPHOS components and the mitochondrial
RNA polymerase. The translation rate of most mtDNA-encoded
proteins in the context of Mto1 deﬁciency appears to be affected.
Further work includes studying the impact of Mto1 on the
mitochondrial ribosome as well as on mRNA metabolism.
Taken together, our data will yield more insights into the role of
Mto1 in mitochondrial protein synthesis and will improve our
fundamental understanding of this mitochondrial process.
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Type 2 diabetes mellitus is considered as one of main threats to
human health in the 21st century. This chronic disease is preceded by
insulin resistance of muscle and liver cells. Restoring of cellular
sensitivity to insulin might prevent or delay disease progression, which
is especially important for muscle cells, which plays the crucial role in
maintaining systemic glucose metabolism. Thus an impaired glucose
uptake by skeletal muscles is a major cause of hyperglycemia. There are
convincing evidences that a reduced sensitivity ofmuscle cells to insulin
results from an excessive lipid accumulation in muscle ﬁbers. Therefore
it seemspossible that an activation ofmitochondrial fatty acid oxidation
could be beneﬁcial to restoring cellular insulin sensitivity by decreasing
intracellular lipid deposits. It may be achieved by a slight reduction of
the mitochondrial membrane potential and accelerated respiration.
Here we tested whether an activation of ATP-sensitive potassium
channels (KATP) by nicorandil which is expected to partially disperse
mitochondrial membrane potential, may prevent palmitate-induced
insulin resistance of C2C12 myotubes.
C2C12 myotubes exposed to 0.75 mM palmitate for 24 h exhibit
substantially reduced insulin sensitivity estimated by measurement
of protein kinase Akt phosphorylation. Preincubation of C2C12
myotubes with nicorandil (applied at 500 nM and 0.001 mM
concentration) for 72 h protects C2C12 myotubes against palmitate‐
induced insulin resistance. Moreover, 5-hydroxydecanoic acid (5-HD),
a putative inhibitor of mitochondrial KATP channel, blocks nicorandil-
evoked effects which indicates a selective KATP-dependent action of
this drug. It was also found that nicorandil slightly increases respiration
rate of C2C12 myotubes, without any visible changes of mitochondrial
membrane potential, that may reﬂect non-linearity between these two
mitochondrial parameters. On the other hand nicorandil enhances
reactive oxygen formation which is insensitive to 5-HD, thus probably
relies on KATP‐independent process. Interestingly, nicorandil-induced
ROS production is no additive with that stimulated by palmitate.
In conclusion a preincubation of C2C12 cells with nicorandil
protects them against palmitate-induced insulin resistance, probably
due to activation of KATP channel. However the precise explanation
of its effects on insulin-induced intracellular signaling pathways
needs further investigations.
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The Lon protease Lonp1 is a nuclear encoded, mitochondrial
protein highly conserved among species [1], which plays a central
role in the turnover of mitochondrial proteins by degrading
oxidatively modiﬁed or misfolded proteins [2], and contributes to
the maintenance of mitochondrial DNA (mtDNA) [3]. It is currently
emerging as a relevant regulator of mitochondrial functions, and the
effects of its disruption have been preferentially evaluated in single-
celled organisms, including S. cerevisiae and E. coli [4,5]. Few studies
investigated the effects of Lonp1 downregulation in human cells.
In order to address the role of Lon in mitochondrial functionality
in human cells, we set up a MCF7 (breast carcinoma) cell line stably
transfected with RNAi-pSIREN-retroQ-ZsGreen retroviral vector ex-
pressing a shRNA under the control of the human U6 promoter. We
isolated and cultured different clones with a N90% Lonp1 depletion
(shLon), and compared them with cells stably transfected with the
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same vector bearing a scrambled shRNA (shCTRL). MCF7 shLon cells
display half levels of mtDNA copies/cell, highlighting the importance
of Lon protease for its maintenance; however, shLon cells do not
manifest any apparent alteration of mitochondrial mass and of
oxygen consumption rate. Concerning ATP levels, Lon silenced cells
display a lower ATP content; when cultured in the presence of
increasing doses of 2-Desoxy-D-Glucose (2DG) ATP levels decrease
similarly in shCTRL and shLon cells. Finally, shLon cells show a slight
increase in glutathione content and a higher susceptibility to undergo
apoptosis with respect to MCF7 shCTRL cells. When cultured for up to
six days in the absence of any stressor, observed differences in
mtDNA content, glutathione and spontaneous apoptosis progressive-
ly become more pronounced.
Although downregulation of Lon protease is not associated with a
severe phenotype, shLon cells show subtle alterations that accumu-
late over time; analysis of mitochondrial proteome in these cells will
help to identify alterations causing this phenotype.
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Skeletalmuscle energy demand can rise ~100-fold above rest during
maximal aerobic exercise. This challenge to energy homeostasis may be
partially met through calcium (Ca2+) activation of both energy supply
and demand. The purpose of this study was to determine the inﬂuence
of Ca2+ on the relationship between metabolic ﬂux and thermody-
namic driving forces in porcine skeletal muscle mitochondria.
Thermodynamic analyses were conducted assuming that ﬂux equals
the free energy difference across a pathway times the conductance of
the pathway (J=L(ΔG1−ΔG2)). Energetic driving forces measured
during intermediate respiration elicited with a progressive creatine
kinase energetic clamp were: extramitochondrial phosphorylation
potential (ΔGATP), mitochondrial membrane potential (ΔΨ), and
redox status of NADH and cytochromes (cyt) bH, c, and a,a3 while
metabolic ﬂux was monitored as oxygen consumption at 37 °C. No
inhibitors or artiﬁcial electron donors were used. With saturating
glutamate and malate present, maximal stimulation was found with
840 nM free Ca2+ and resulted in up to two-fold increases in
intermediate and maximal respiration, as well as higher and more
stable ΔΨ and NADH during intermediate respiration. Though
maximal ﬂux was stimulated by calcium, the sensitivity of oxidative
phosphorylation to ADP was unchanged (KmADP no Ca2+=38.2 μM,
KmADP Ca2+=40.7 μM). Ca2+ increased the conductance of the
electron transport chain and of ATP production/transport two-fold,
with speciﬁc activation of Complex IV, and also increased the
conductance of fuel transport/dehydrogenases by 50%. Treating
mitochondria as a series of resistors revealed that Complex IV (cyt
aa3 to O2) provided the greatest resistance to mitochondrial energy
conversion (44% of total) followed by ATP production/transport
(36%), fuel transport/dehydrogenases (12%), and Complexes I+III
(8%) with negligible resistance between cyt c and cyt aa3. These data
suggest the presence of a signaling pathway within mitochondria
capable of multi-site activation by calcium concentrations typical of
exercising muscle. Further, thermodynamic analyses revealed Com-
plex IV and Complex V and/or ANT as the primary sites of resistance
to metabolic ﬂux in skeletal muscle mitochondria.
doi:10.1016/j.bbabio.2012.06.322
15P11
Different response to fatty acids in metabolism and gene
expression of human endothelial cells (HUVEC) and
preadipocytes (SVF)
J. Góralska, A. Śliwa, A. Polus, U. Czech, A. Gruca, A. Dembińska-Kieć
Jagiellonian University Medical College, Department of Clinical Biochem-
istry, Kopernika 15a, PL-31-501 Cracow, Poland
E-mail: jgoralska@cm-uj.krakow.pl
Excessive triacylglycerol storage in inappropriate form or inappro-
priate locationmay lead to elevated extra-mitochondrial metabolism of
long chain fatty acids with its entry into lipotoxic pathways. Enhanced
production of ceramides and lipid peroxides induces lipotoxicity
expressed as cellular dysfunction, resulting in inadequate regulation
of glucose and lipid metabolism in metabolically relevant non adipose-
tissue cells. Despite the uptake and storage of fatty acids (FA) for
subsequent controlled release, lipid droplets (LD) accumulate a variety
of active polypeptides, unfolded proteins as well as serve as source of
phospholipids for vesicle trafﬁcking, including protective autophagy.
This study was aimed to analyze mitochondria-related metabolic
changes as well as gene expression during LD formation in FFA
challenged human SVF and endothelial cells (HUVEC). Methods: SVF
and HUVEC were cultured with PA, OA, AA and EPA. TNF-alpha was
added for the last 4 h of incubation. Metabolic activity of mitochondria
was analyzed by changes of the mitochondrial membrane potential,
ATP production and oxygen consumption. Changes in gene expression
were analyzed by microarray conﬁrmed by qRT-PCR. Results: The
incubation of HUVEC with FFA (except EPA) especially in the presence
of TNF-alpha, induced small LD formation. PA and OA aggravated the
decrease of mitochondrial membrane potential induced by TNF-alpha
while EPA signiﬁcantly increased mitochondrial membrane potential
and partially reversed the negative effect of TNF-alpha. OA and PA
decreased while EPA increased ATP production in HUVECs. FFA alone
tended to up-regulate Hsp90 and LAMP-2A but down-regulated Hsp70,
gene expression. The opposite response to fatty acids was found in
SVF, as a signiﬁcant inhibition of the expression of Hsp70, Hsp90 and
LAMP-2A genes was observed. Surprisingly the 20-hour preincubation
of SVF with FFA prevented the TNF-alpha-induced inhibition of
autophagy related genes even causing their up-regulation in the
presence of the higher TNF-alpha concentration. Conclusion: EPA
protected the glycolytic HUVEC against the FFA-induced lipotoxicity
and ER stress. The effect of TNF-alpha and FFA on the autophagy-
related gene expression is the cell and FFA speciﬁc and differ in the
lipid storage prone SVF from the proangiogenic HUVEC. Supported by
EU F7: LIPIDOMICNET (Grant agreement 202272).
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